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?.l e £ tr °i ynamiC rock brea king is carried out by means of 
electrodes mounted on a frame so as to move lengthways and 
traverse. In order to weaken the rock beforehand aJdSuf SdSSS 
power costs overall, the rock is heated first bv infra-reS heaters 
(2). .sing transducers (6) to locate the position and death of the 
"f h ! Produced in the solid so that the elecJro£vnam£ ^ct£n 
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H3o6peTeHHe othochtch k ropHoa npo- 
MbintneHHOCTK , a hmchho k cnocoo"aM h 
ycTpoftCTBaM kom6h HHpOBaHHoro" pa3pytue- 

HHH TOpHhlX nop OA t H MOJKeT 6bIXb KCnOJIfa- 

30BaH0 npH ox&ofcKe ropHbix nopoA ot 
MaccHBa yl npoxouxe ropHbix Bbipa5oxoK, 
H3 BecT eH cnoco6 pa3pymeHHH ropHbix 

nopOJX BJieXTpH^ieCKHM XOKOM, nOjJBOJXH- 

NfciM c noMombio -aneKTponoB, bbohhmux 

B KOHTaKT C nopOJQOH K pacnOJIOKeHHbJM 

ohhh ot flpyroro Ha paccxo«HHH, jiocxa- 

TOHHOM JUIR OSpaSOBaHHH sjiexxponpoBO- 

jxniaero xaHana b Mexa/iexTponHOM npoMe- 
wyxxe. npw peajiK3auKH 3ioro cnocoea 
3JieKTpooifcJ pasMeiaawT Ha t noBepxHOCX« 
paspymaeMoR nopoj&i Ha paccTOHHHH , npn 
KoropoM oTcyTCTByeT nepeKpuTHe pas- 
paaa no nosepxHoexu nopojm h nponc- 
xqjuit' sarnyGJieHHe xaHana npo6on flj. 
HenocTaTxaMM jaaHHoro cnoco6a hb- 

JlHeTCH HH3K3JI 3(J><J>eKXHBHOCXb paspy- 

uieHHH ropHbix nopoa, npH OoJibtimx Mem- 
snexxponHbix npoMemyTKax (nopaxxxa on- 
Horo Mexpa) h noBbuueHHOM Hanp«*e- 
hhh (nopTOxa 300 kb),. BcnencTBHe we- 
po iipohcxojihx nepexpfaiTHe paspaaoM 
k/ih ajiexTpHvecKOH .nyroH (nepeMSHHoe 
HanpwueHHe) sxoro npoMencyxxa no no- 
BepxHOCTH noponbi, 0co6eHHO yxyjnaa- 
jotch ycnoBHH 3 a my One hii h xaHana 
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npoOOH, ecJiH Ha no b epx hoctm nopojibi 
HMeiOTCH aneKTponpoBOflmoHe bkjdow 
hhh hjih sxa noBepxHocxb cnoneHa ks 

HH3/ieKXpH^eCKHX BKJIlOMeHHH M3CCK B HOH 

•xexcxypbi. B sxom onywae Hcxroowrb 
nepeKpuxHe pa3p*ma no noBepxHOcxH 
npaxxH^ecKH HeB03MO*HO. Ecjih npo- 
nsouino nepexpbiXHe MeacsneKXponHoro 
npoMexcyxxa, xo sTiexxponpoBQUHOCXb 
noBepXHOCXH B03pacxaex b Hecxonb- 
ko pas h aajibHeRuiHe pa3panbi npoxo- 
bhx wepe3 cneji nepBoro pa3pHAa, 
yBenHTOBan ero ' npOBOAHMOCTb. 

yxasaHKbie Bbsne HejxocxaTKH cnoco- 
ea b noJXHOH Mepe oxhochxch k ycT- 
poHcxBy jsjir ero ocytqecxBJieMHH # 
BbinonneHHOMy b Bane xiByx a/xeKTpoaoB # 
pasMemeHHbix Ha noBepxHOcxH paapyuta- 
eMoft nopgnw . KpOMe xoro, np« yBenH- 
mghhh paccxoHHHH Mexjxy 3JieicrpQsaMH 
AO flenHtmHU HanpHJiceHHOcxH nonn E^Gptvi 
me E - HanpflJKeHHocxb nojiH Meaury 
3JieKxponaMH ; E neo - HanpweHHOCTb 
noJiJir npH k ox op oh np oh cxohhx nepe- .. 
KpbiXHe MemajieKxpozzHoro np OMexyxKa no 
Bosjryxy, nepexpbzxHe paspiuxoM hjih 
3JieKTpKvecxoH jzyrcft MeacaJiexrpaxxHoro 
npoMe^yxxa He npoHCxoxurr^ ho h ot- 
cyTCTByeT npocon nopozib], *rro jtphbo— 
hhx k oxcyxcxBMK) otOohku ropHon no- 
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^POahl/ CHMJXeHHK) -ripoW 3 BCfflHTeJlbHOCTM 

-pocxy 3HeproeMKOCTH paspyuieHHH. 

HawOojiee 6/im3khm no xexmnieCKOft 
cymHOCTH h .aocTHraeMOMy pe3y/ibxaxy 
k K3o6pexeHHfo HBJiKeTCH cnocoe pas- 
pymeHKK ropHbix nopoa nyxeM aneKipo- 
AHHaMMwecKoro BosjieHcx bhh Ha hbpo- 
fly , KOTophift ocymecTBJiHKrr y cxpoftc t b om 
jxjir pa3pyuieHHH tophhx nopcm, bkjxk>- 
MaxaoHM paMy c BJiexxpoaaMH , KOTopue 

yCTaHOBJieHhl C J303MOXCHOCXbK> JipQAOJIb- 

Horo u nonepewBoro nepeMemeHHH \2j . - 

OnHaKO 3$<t>exxHBHocxb paspyweHHH 
ropHLix nopcwx ociaeTcn hhsxoh, Tax 
Kax wacxo Mexury anexxpcwaMH naxo- 
ahtch noponu npH6JiH3KrejibHo ouHHaxo- 
Boro 3JiexxpHwecxoro coiipothbjiqhhh 
k xoraa, npH noaave HMnyjibca 3/iexx- 
PK^ecxoft 3HeprHH, oHa BbwejmexcH 
Ha HecxojibXHx napax snexxpoaoB, vro 
npHBojxHT k ee HJiHTeJibHOMy Bbinene- 
hkk) (pacxeKaHHw) 6es sJiexxpoiWHaMH- 
wecKoro pa3pyuieHHH ropHoa nopoabi. 
3<J><J>eKXHBHOCXb paspyuieHHH pesxo chm- 
acaexca, B03pacxaex BHeproeMxocxb 
h ce6ecxoHMOcxb paapymeHHH. 

UeJib H3o6pexeHKH - noBumeHHe 30- 
<t>exxHBHocxH pa3pymeHHH 3a cwex npeja- 
BapHxenbHoro ocjiaG-neHHH nopojibu 

yKasaHHan uejib uocXHraexcn xeM, 
vro Ha ropHyw nopojry BOiaeflcxByKrr 
HHOpaxpacHbiM H3/iy^ieHHeM f onpeneJiKKrr 
Mecxopacno/ioweHHe h BejiHraHy xpemHH, 
a 3/ieKxpocHHaMHMecxoe BosaencxBHe 
ocyiaecxBJi«wx b Mecxa Han6anbuieft 
xpecuiHOBaxocxH. ycxpoftcxBo una paspy- 
iueHH« ropHtax nopon CHa6*eHo Harpe- 
BaxenHMH HH<j>paxpacHoro HS/rWeHHH h 35 
axycxiteecxHMH zia x mh k bmh xoHxponn xpe- 
iiWHOBaTocTH, hpH 3xom HarpesaxejiH 
ycxanoBJieHbi Ha pane, a Mexcuy s/iexx- 
ponaMH h HarpesaxejiHMH CMOHXHpoBdH 

Ha^iJjHr. 1 HsoepaweHo npejyiaraeMoe 
ycxpoftcxBo, bhxi c6oxy; Ha $>Hr. 2 - 
xo *e, bk& csepxy; Ha <t>Hr. 3 - paspe3 
A-A Ha Oxr: 2. 

ycxpbftcxBo juxh ocymecx anemia cno- 
coea paspymeHHH ropHbix nopoa HMeex 
Hecymyw paMy 1 K pacnoJioaceHHbie Ha 
Heft HarpesaxejiH HHfcpaxpacHoro Hsny- 
*eHHH 2-(cM.0Hr. 1-3), 3xpa H 3 pas- 
MeaeH nexjjy nocneaHHM paaoM. HarpeBa- 
xenea 2 h 3/iexxpojjaMH 4, xoxopue 
ycxaHOBJieHH c B03M0*H0cxbK> npoaojib- 
Hpro h nonepe^Horo nepeMemeHHH ox- 
HocKienbHO paww 1. Hepes npoxoaHoa 
K3 0/IKXOP 5 nonBOBHXCH xaBe/ib iyiH rm- 
xaHHH anexxpcujoB 4, H a xoxopux ycxa- 
HOBJie Hbi naT^fflKH 6 axycxHMecKoro xohx- 
pohh, Becb sxox ysa/i noaiBeueH x hh- 
sjiexxpHnecxow ncxnsyHy 7 c nonepew- 

-HbXMH OXHOCHXeJILHO paMH 1 EMpe^ 

KoxoptaftjB cbojo o^epeob f pasMeaeH 
HHBJiexxpHvecxKx HanpaBJiHwrnHX 8 c 
npoaojibHMMH BwpesaMa, yxperoieHHWMH 
Ha onopHHx MBOJiHTopax 3. B nepenHeft 
vacTH ycTpoflcxBa Mer^y HarpeBaxenH- 
mh 2 pasMemeHbi xoneca 10,. yuepxiH- 55 


BaraiiHe paMy^l-'c HarpesaxenHMH "2 • 
Ha saaaHHOM paccxoHHHH ox noBepx- 
hocxh ropHOR noponbi. Pa3pyueHHaji rop- 
Haa nopona cpasy nonGHpaexca cbeMHHM 
xobuiom 11, kotopuk saxpeiuieH H a pa- 
Me 1. 

ycxpoftcxBo paeoxaex cjienynxiiMM 00- 
pa30M. ... 

ycxpoftcxBo ycxaHaBJmBawx H a noBepx- 
HOCXb nopojm, Bx-Jiio^ajox b cexb Harpe- 
BaxeJiH 2, BHBoaax hx Ha 3ajiaHHbXH 
xeMnepaxypHWH pexHM h noc/xe HByxMHHyx- 
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Horo nporpeBa (b cpenweM) noBepxHocxH 
noponbi .HawHciiox UBHrax'b ero b Hanpas- 
JieHHH paspyuieHMR co cxopocxbio, nos- 
Bon AKxneft oOJiywaxb HOBwe y^acxKH nopo- 
m* He MeHee HByx hdHHyx. B/iexxpojobi 4 - 
c axycxH«ecxHMH naxwxaMH 6 HMewx bo3- 
MoxHocib npoaojibHoro nepeMemeHHH oxho- 
CHxejibHo paMu l, HTO nosBOJiaex ycxa- 
hobhxb HaHeoJibwyw xpeumHOBaxocxb nopo- 
Ubi Ha oejiy^eHHOK noBepxHocxH. 3/iexx- 
poabi 4 ocxaHaBJiHBa»x h Ha hhx no fl awx 
HMnyjibc 3JiexxpH^ecKoro xoxa c npo6HB- 

HOft HanpHXteHHOCXbK) r nocxaxo^HOH JU1H 

nojiapH3auHH MexaHH^ecicHx nefcexxoB h 
25 npoeoH xaHajia Ha HeKOxopoft r/iy6HHe. 
Bt&AeJifiKwaHCR b KaHane npo6on HMnyjibc- 
Han 3/iexxpH^ecKaH SHeprnn ocymecxBJiH- 
ex jiHHaMH^ecxoe oxaeJieHMe paspyuieHHOH 
nopozibi ox MaccHBd f xoxopaH h rpysax- 
ch b KOBin 11 . y cxaHOBJieHHUti Me»cay 
HarpeBaxenHMH 2 h sJiexxpouaMH 4 
sxpaH 3 npejjoxpaHHeT HarpesaxejiH ox 
MexaHHMecKHx yaapOB ropHOH noponu, 
paspyuieHHOH aJiexxpn^ecKHMH HMnyjibca- 
mh. Cxopocxb nepeMemeHHH ycxpoftcxBa 
Bw6HpaercH b cooxBexcxBHH c 3 anaHHOfi 

npOH3BOHHXenbHOCXbK) OT60ftXH f npHHGM 

yraxMBaexcH HeooxonHMocxb HarpeBa 
noponbi b xeweHHe onpeaejieHHoro BpeMe- 
hh, vroObi co3jaaxb HexoxopyK) xoniaHHy 
nporpexoro cjioh. TaxHM o6pa30M f cno- 
coe paspymeHHH ropnux nopoa Bxnw^aex 
cjieayraime onepaxwH, npoH3BOHHMbie 
b yKa3aHHOH nocJie^OBaxeJibHOcxH: 1 - 
npejXBapHxejibHoe BosnencxBHe Ha nopo- 
«y HHOpaxpacHbiM K3Jiy^eHHeM f 2 - on- 
peaeJieHHe MeciopacnononeHHR h BejiH- 
tohu xpemiH, 06pa30BaHHhix b pesyjib- 
xaxe 1-h onepaiuiH, 3 - 3/iexxponHHa- 
MHwecKoe B03jjeacxBHe Ha nopojry jxnn 
ee oxae/ieHHK ox MaccHBa, npHveM 
3xo BosnencxBHe ocymecTBJXHKrr b Mec- 
xax HanoojibUieft xpejuHHOBaxocxH, 

npH 3xom HMeex Mecxo cjieflywmaH 
OHSH^ecxaH cymHocxb paspyueuHH . 

B pesyjibxaxe MecxHoro HarpeBa 
no rwotaanH H H a Hexoxopyw rjiy6H H y, 
saBHcmayw ox xennonpoBcoxHocxH no- 
pona, BosHHxawx c«H M atonHe xepMH^ec- 
xHe Hanp**eHHH c MaxcwwyMOM no nep H - 
werpy rwomajw HarpeBa h pacxHrxBaio- 
Bwe H a xoHxaxxe nporpexoa nopcmw 

uL H » KOTOP °* rJIy6MHe c HarpexoH, npn- 

°** TOp PacxHrKBawowx Hanp^eHHft 
HanpaB/ieH nepneHjiHKy/iH P „ 0 Harpexon 

III e ^ HOC ™ r05>H0 « nopcwbi. BosHHxaio- 
coxe xepMHMecxKe HanpimeiotH aocxHraior 
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cooTBeTCTBywwero nperiana npouHOCTK 
ropHOH nopouu, BOSHMxaioT TpewHHbi paa- 

JlHViHOft UlHpKHbl, B TOM <iHCJie H HanpaB- 

jieHHbie BrJiy6b noponbi m o6pa3yi<mHe 
saxona, oGpaaywTCH KdBepKu ^13-33 
HcnapeHHH h nnaB/ieHHfl HH3xbTeMnepa- 
TypHbix BKJBOHeHH«. Bee 3th HapyuieHHH 
npMBOjiHT k noTepe npouHocm ropHOH ■ 
nopoaofc , ho OT,neJieHHR pa3pyuieHHOH 
nopambi ot MaccHBa He npoHcxojiHT 

H3-3a TpeHHH BO3HHXai0MHX OTHeJlbHOC- 

xeft no rpaHHuaM xpeinHH. 

HamGanbuiee cxomieHHe xpeuxHH 
oOHapyxoiBeuoT npH npcmojibHOM nepeMe- 

IflSHHH 3JieXTpOJ20B C AdTVH KdMH no ' 

HaHMeHbLueft se/iHWHe ckopocth npoaojib- 

HblX aKyCTHHeCKMX BOJIH. 

IlpH HaJIOJKeHHH HMnyJlbCHOrO STieXT- 

pHMecKoro nanH Ha 3JiexTponbi h cos^ia- 
hhh neKOTopoH HanpHweHHOCTH noJiH oop- 
Ta TpemHH h apyrnx MexaHKiecKHX 

He<J>eXTOB nOJTHpH3 yiOTCH .H B 03 HHKaWlflHS 

3apanbi hsk arm h b aioTc pl bo spew* hm- 
nyjibCHoro 3/iexTpH^ecxoro paspazxa Ha 
yKasaHHbix jjefcexTax h co3aaioT co6ct- 
BeHHbiH noTeHUHaJi, BenHviHHa KOToporo 
Mxwcer cocTasjiHTb 80-90%, ot bsjih^h— 
Hbi Ha/ioweHHoro no/in . 

npoBoft fle<J>eKTOB npoHCxoflHT He no 
noBepxHocTH nopr^bi, rue uiHpHHa Tpe — 
uxhh HaM6oJibixiaA , a Hb HeKOTOpOH r/ry- 
6HHe r xoTopan MOxeT jdocTuraTb jao 
1/3, rae I - paccTOHHne Mexmy snexx- 
pojxaMH • Cko riM buih ec h 3ap«Jibi co3£atoT 
none, flociaTOMHoe juih npo6o« cy 3hb* 
weftcH TpewHHbi. npoOoft TpeutH h h flpyrnx 
ne<t>exTOB Ha. rvryGHHe npHBOjiHT k chh- 

XteHHK) 3JieKTpHMeCKOrO COnpOTHBJieHHH 

hjih noxepe BJiexxpH^ecxofl npOMHocxH 
oObeMa ropHOft nopoubi, xoxopafl CTa- 

HOBHTCH MeHbllie, weM COnpOTHBJieHHe 

noBepXHOCTH. 3to co3xiaeT 6JiaronpHHT- 
Hbie ycnoBHH win paaBHTHH xaWana 
npoCoH Ha yKasa.HHOH rvry6HHe c Bbine- 
jieHHeM b HeM HMiryjibCHOH 3/iexxpHwec- 
koh BHepniH h iiHHaMHMecKoro OTflene- 


10 


15 


20 


25 


30 


35 


40 


hhh panee ocna&neHHoa HH$paxpac hum 
H3/iy^eHHeM ropHOft nopojibi ot MSCCHBa 

nocKOJibKy npouecc narpeBa h on- 
peneJieHHH MecTopacnoJioxeHHH h Bena- 
WHbi TpeuiM h ocymecTBJiHeTCH Ha oojib- 
moft nnowajiH HenpepbiBHO, a HMnynb- 
cm 3.nexxpHtiecxoro xoxa Haxjianbisa- 
jotch c vacTOTOR -jxo lTu , to npouecc 
pa3pymeHHH npaxTH^ecxH HenpepuBeH,.. 
*rro cosaaeT oG-bexTHBHbie y cjiobhh mjir 
npHMeHeHHH ero npH jioto^hoh xexHO^ 

JIOrHH. 


<DopMyjia H30DpeTeHHH 

1. Cnoco6 paapyuieHHH ropHbix nopoa 
nyTeM 3JiexxpojiHHaMHwecKoro B03Aeft- 
ctbhh Ha nopofly, OTJiHwawmHH- 
c a TeM, <jto, c ueJibFO noBbmieHHH 
30$eKTHBHOCTH ' paspyueHHH sa cwr 
npeixBapHTeiibHoro ocnaojieHHH nopoxibi, 
Ha ropHyio nopony B03neHcxBywx MH<t>par 
KpacHbiM H3jryweHHeM r onpeneJiHKrr Mecio- 
pacnonorceHHe h BeJiHWKy xpemHH , a 
3JieKTponH HSMHwecKoe BosneHCTBwe ocy- 
iaecTBJiHX)T b MecTa HaH6oJibiueH xpeoufHO- 

BaTOCTH. 

2. yctpoftcTBO ocymecTBJieHHH . 
cnoco6a no n. 1, BKJuoMaxmee paMy c 
3/ieKTpoflaMH t xoxopbie ycxaHOBJieHbi c 
B03MOHcHOCXbio npcoxoJibHoro h nonepew- 
Horo nepeMemeHHH , 0 t ji h h a m e- 
e c h TeM, ^ixo oho cuaOxeHO Harpe- 
BaxenHMH HHOpaxpacHoro H3Jiy^eHMH h 

axyCTHVieCKHMH AaTVHKaHH KOHTpOJIH ■ 

TpemHHOBaxocxH, npH btom 
ycxaHOBJieKbi Ha pane, a Meroy 
AaMH h HarpeBaxejiRMH CMOHxapoBaH 
3 KpaH • 

HCTOMHHKH HH<t>OpMaUHH, 

npHHHTbie bo BHHMaHHe npH 3KcnepxH3e 

1. ABXOpCKOe CBHUeTeJlbCTBO CCCP 
» 341944 , kji.-E 21 C 37/18, 1970. 

2. ABTOPCKOe " CBHJjeTeJIbCTBO CCCP 

E 21 C 37/18, 1973. 
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Cleaving plate of brittle material - by traversing heated zone 
located asymmetrically relative to cutting line 

C90- 148779 R(DE FR GB IT) 


A plate of brittle material is divided asymmetrically alone a 
cutting line extending from a crack initiation in one edge by 
localised application of heat to at least one surface whereby 
a crack is propagated. The heat is applied asymmetrically 
with respect to that line. y 
Pref. a spot-shaped heat zone and the plate are moved 
relatively to one another so that the spot follows the cutting 
line. The deviation of the crack from the line is monitored 
and the realtive movement adjusted accordingly, both as to 
speed of travel and lateral displacement of the spot from the 
cutting line. 

In an alternative embodiment a linear heat source is used 
having a shape corresponding to that of the cutting line. 
AD VANTAGE 

When the plate is divided asymmetrically differing stress- 


an l aS tj* sult the crack tends to diverge from the desired 
patn. This deviation can be overcome by locating the heat 
source asymmetrically to the Une to equalise the stresses. 
EMBODIMENT 

Heat spot produced by energy source (5) is caused to 
traverse plate (3) along cutting line (7), the spot being 
offset to one side of the Une. The plate region round the 
crack tip is monitored by video camera (13) and the imatre 
processed to produce control data for the soeed and position 
of the spot.(5pp461HPDwgNo2/7) ' puwuon 

(E) ISR: DE2813302 US-422949 ^ 
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